Constipation was one of the first symptoms to be classified as a fiber deficiency disorder. Dietary fiber has been shown to improve fecal bulk and consistency and to increase intestinal motility. The average fecal weights of people taking high protein diets has been reported in the order of 100g/day while that of people ingesting a high carbohydrate and high fiber diet is 300g/day (1). For relief of constipation, it has been suggested that feces output should be 150g/day as a * To whom correspondence should be addressed . therapeutic goal (2) . Bacterial cells normally contain 80% water (3), the effect of fiber on fecal bulk is considered to be related not only with water-holding capacity , but also with stimulation of bacterial growth (4). The fecal bulk and laxation of defecation varies, however, with the kind of fiber. Guar gum (GG), a galactomannan derived from the cluster bean of Cyamopsis tetragonolobus which is cultivated in India, Pakistan, and the United States, has been shown to be effective in the treatment of hyperlipidemia (5) and post-prandial glycemia of diabetes (6) . It has been reported that intake of 20g guar gum a day increases the fecal weight of healthy volunteers by 20% (7) . In another study , however, intake of 11.4g guar gum a day resulted in no increase in the fecal weight (8) .
The molecular weight and viscosity of partially hydrolyzed guar gum (PHGG) used in our study were much less than those of intact guar gum, and administration of 36 g of PHGG per day to healthy volunteers resulted in an increase of fecal volume up to 42% (9) . Few papers so far have dealt with the effects of water soluble dietary fiber on fecal volume, pH, moisture, and bacteria of constipated subjects.
It has been reported that the defecating frequency of constipated individuals increases by the daily ingestion of 7.2g psyllium (10) . In the present study, the effect of PHGG on constipated women was examined using 11g PHGG per day. as shown in Fig. 3 . It was observed that the frequency of Lactobacillus spp . occurrence in feces was 20 (1st collection) or 33% (2nd collection) in the Cl period, but increased to 60 or 67% at the 3rd week of the PHGG period. At the 3rd week of the C2 period, this frequency was found to decrease to 40 or 36% . The average cell number of Lactobacillus spp., however, in the feces was essentially unchanged.
MATERIALS AND METHODS

DISCUSSION
Constipation is defined as a symptom of hard feces, which causes difficulty of output due to delayed fecal transit time (14). Constipation occurs when there is no fecal output for 3-4 days and followed by a sensation of pain . In this experiment, subjects commonly felt considerable discomfort before movements , suffered ab dominal pain and their fecal output occurred on an average of 2.8 days per week .
A diet rich in plant fiber is considered to be an effective prevention from diseases such as constipation. It has been reported that intake of dietary fiber of 20 35g/day in the United States (15) and 30g/day in the United Kingdom (16) is recommended. The daily allowance of total dietary fiber for the average Japanese AND  PARTIALLY  HYDROLYZED  GUAR  GUM  257 has been indicated to be 10-12g per 1,000 kcal of the diet (17). Therefore, the intake of dietary fiber by the subjects who participated in the present study was only 10g/day during the control periods. It has been reported that the increase in fecal weight by dietary fiber improves defecation (18). Favorable defecation stimulates the motor function of the gut as the fecal bulk and transit time appear to be inversely related (19). The effect of fiber intake on fecal bulk has been reported to be related not only with the water-holding capacity of the surviving residue, but also to stimulation of bacterial growth (4). Gel-forming dietary fibers, such as guar gum and pectin, may be effective in increasing the water-holding capacity. These gums are known to hold water ten times their weight (20) and may lead to an increase in fecal bulking action. This property of gums may be true only for the fiber residue left after bacterial fermentation in the colon. It is known, however, that guar gum ad ministered in an amount of 18.2g/day is completely fermented (21). Even after administration of 36g of PHGG, the increase of the residual dietary fiber in feces was only 6g (9) . In light of this fact, the increase in fecal bulk was thought to be due to factors other than the water-holding capacity of PHGG. Partially Hydro lyzed Guar Gum is a fermentable material in the colon. Stephen and Cummings (3 , 4) reported that bacterial cell mass usually contains 80% water which represents the major fraction of total fecal volume. It was thus suggested that the increase of fecal moisture from 69 to 74% by ingestion of PHGG might be due substantially to an increase in bacterial cell mass. The increase of fecal moisture by PHGG may lead to an increase in the frequency of defecation. The fecal wet and dry weight per day, however, remained essentially unchanged during the experimental periods. In the present study, feces were collected twice from each subject in each period . A long-term and more frequent collection of feces may be recommended to obtain well-defined results.
In the present study, a correlation between fecal pH and moisture was found. Additionally, the frequency of Lactobacillus spp. occurrence in the feces of the subjects was increased by the ingestion of PHGG. Short-chain fatty acids produced by fermentation of PHGG seems to be responsible for the lowering of fecal pH (13). Lowering pH in the large intestine may lead to the stimulation of Lactobacil lus spp. growth, as these bacteria are known to grow at a lower pH than those for other intestinal bacteria (22). In the present investigation, however , the average number of Lactobacillus spp. in the feces remained essentially unchanged. There fore, the observed increase in fecal moisture at a low pH may be due to the growth of bacteria other than Lactobacillus spp., since low pH conditions induce the growth of such strains (23). Various other effects of PHGG intake on human intestinal microflora are under study in detail and the results will be published elsewhere.
The daily impressions of the subjects themselves during the experimental periods were also recorded. The frequency of the sense of abdominal pain was almost unchanged during any period. The sense of flatulence was markedly H. TAKAHASHI et al .
increased by the intake of PHGG. The flatulence, however , gradually decreased at the 2nd and 3rd week of the PHGG period. Full emptying sensation after excretion was obvious among all subjects, indicating improvement in output and a promising cure for constipation with the PHGG intake. We assumed that these phenomena were due to the increase of fecal moisture and the change of intestinal microflora by the intake of PHGG.
A gel-forming dietary fiber such as guar gum produced a viscosity 5-8 times higher, even at low concentrations, than that of starch (24) . Unlike guar gum, PHGG is highly soluble in water and only raises viscosity about 10 centipoise at a 10% water solution (9) . Therefore, a liquid type food or medical food containing PHGG for the treatment of constipation can be sterilized with heat because of the low viscosity of PHGG.
It can be concluded that the administration of PHGG results in soft feces , thus i ncreasing the defecating frequency of constipated patients.
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